Abstract 34
Phenolic compounds, which are secondary plant products, are consumed regularly as part of 79 the human diet and are associated with the prevention of some diseases. Mediterranean diets 80 are associated with lower mortality from cardiovascular disease and cancers (Trichopoulou et 81 al. 2003 ). Olive tree products are known to be the main source of healthy Mediterranean diet 82 ingredients due to their high phenolic content (Visioli et al. 2002) . The phenolic compounds 83 in olive oil and leaves are a complex mixture of secoiridoid derivates that include 84 hydroxytyrosol, tyrosol, hydroxytyrosol acetate and other benzoic and cinnamic acid 85 derivatives (Mateos et al. 2001; Litridou et al. 1997 ). Oleuropein appears to be the principal 86 phenolic compound in olive oil and leaves (Fig. 1) . Its concentration varies with cultivar and 87 climate and is several times higher in the olive leaf than the oil (Ryan et al. 2002) . On 88 hydrolysis, oleuropein can produce other bioactive substances, including elenolic acid and 89 hydroxytyrosol ( with 1 mL methanol and 0.5 mL chloroform for 2 h, and then 0.5 mL chloroform and 0.5 mL 136 of sterile water were added, centrifuged briefly to collect chloroform phase. This extract was 137 dried for overnight, and was dissolved in 10% triton-isopropanol solution. According to a 138 manual of triglyceride E-test Wako (Wako, Osaka, Japan), the quantity of Triglyceride was 139 measured. The quantity of triglycerides (µmol) was normalized by total protein content. Transcriptase (Takara), and subjected for PCR using the primers indicated in Table 1 . 186
Quantitative PCR analysis was carried out using SYBR Premix Ex Taq (Takara). Each cDNA 187 was amplified (95 °C for 5 s, 60 °C for 30 s, 72 °C for 30 s, for 40 cycles) using specific 188 primers (Table 2) oleuropein. Since PPARγ and C/EBPα mRNA levels were decreased by hydroxytyrosol and 249 oleuropein, we hypothesized that expression of their target genes may also be down-regulated. 250
Indeed, under hydroxytyrosol and oleuropein treatment, the mRNA levels of CD36 and Glut4 251
were reduced in a dose-dependent manner during adipocyte differentiation (Fig. 5B and 252 Supplementary Fig. 2) . 253
254
Effect of hydroxytyrosol and oleuropein on glucose and fatty acid uptake 255
Because hydroxytyrosol and oleuropein downregulated the expression of GLUT4 and CD36 256 in a dose-dependent manner, we evaluated the glucose and fatty acid uptake in 3T3-L1 cells 257 treated with both compounds. The uptake of 2-NBDG, a fluorescence-labeled glucose analog, 258 was reduced in a dose-dependent manner after treatment with both phenolic compounds 259 ( Supplementary Fig. 3A) . 260
Next, we evaluated the fatty acid uptake in 3T3-L1 adipocytes via using BODIPY3823. As 261 shown in supplementary Figure 3B The difference of efficiency of hydroxytyrosol and oleuropein against adipogenesis can be 303 related to the difference of bioavailability of each one. As previously described, 304
Hydroxytyrosol had a polar structure giving it a high capability to across the membrane and 305 exert its antioxidant effect in isolated rat aorta (Rietjens et al. 2007 ). Also, it was postulated 306 that hydroxytyrosol adsorption is occurred via passive diffusion in Caco-2 cells (Manna et concluded that reactive oxygen species facilitate adipocyte differentiation by accelerating cell 335 cycle progression from the S to the G2/M phase, whereas the antioxidants genistein and 336 resveratrol inhibit the differentiation of 3T3-L1 and delay the cell cycle progression during 337 mitotic clonal expansion. Also, Vitisin A, a resveratrol tetramer, had the capability to inhibit 338 11 the differentiation of 3T3-L1 cells and blocked the cell cycle at the G1 to S phase transition 339 . 340
Helix-loop-helix transcription factor SREBP-1c, a transcription factor that controls fatty acid 341 synthesis, is an additional regulator of adipogenesis in parallel with C/EBPα and PPARγ 342 pathways. SREBP-1c expression is significantly enhanced in 3T3-L1 adipocytes in response 343 to insulin (Kim et al. 1998) , and its transcriptional activity is increased under the stimulation 344 of oxidative stress (Sekiya et al. 2008 ). The SREBP family has been found to directly regulate 345 a group of genes involved in TG and cholesterol synthesis (Horton et al. 2003) . In previous 346 studies, dominant negative SREBP-1c expression was found to inhibit preadipocyte 347 differentiation, and HLH overexpression to enhance the adipogenic activity of PPARγ (Kim 348 and Spiegelman 1996) 
